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sr^x-ra^ia 1 5 k ftKHiasia i 6 ozsfcn 

ftr*HJH*l4*«IWtfcft.s. MgicttlHRmlGl 
?L2 5 tfe«5:?L2 6#»j££*va^. Affi£ffil2 4& 

«ii?LsaLTi«iR«!asiafcaiAS*i 

StL. «S^^SHKflW*Dkr*k*. uL/D> 
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KKSsawrtORft. mszaLntt* -unman® 

§*L. ffi^X8JMH8*D uL/D> 
ltf>&tt£SifcU 

luiefflMgEii. «ffiT5Xv£iS2ia&»S,MMI 
Sfc^MElftllNnailfc ttRoteiHLfcfl' LTil t 

mximmmmrniim ixmzmmamz 
mmmmm^mmj} £5-ixmi7yx^£& 

mtitimcmmnmii mtxmsimnm&mz 

§ » u l/d> i ffyfkttimti'Fmv* wiB8Stt«* 
mz&m$m£.mzmxt& - t mm t -tmxm i 
tsaocvD^E. 

[M**3] ffiriei®sa5{ci±. ^^>i*igi!S^T"Hirie» 
*Mfx s-^cr&fSrt < t fcz**>KlHlBia«s 

Digs. 

izTsmmfi*m&ixiRi£jm>im&i3i?9 v--> 

ovvf ft> 1 JHfcBBW>C V Dga. 

ts-fri. i t mmt +&m& i - 3 m vf*i*» i jb 
[imme i «rae*fflii^£tner5x^4jft^ 
X'7?xvimimi%-ttz z t mmt-rm-m i 



[000 1 3 

ftfc , 77 7^ <*/U««^«R t a U: C V 
[0002] 

[^*<^s»] m.coffikr'i xrv4 cwmmt i 
mt & 1 <o t hfix ui. b&k y ^ y a >st f 

fc, 10 0 0xya±OBfflJc|fi*OTS«*«flEfflS<t 
TVVt. i/UC«U-CfiifcKy^y3>«TFT<0fW 

ft. ffiSSItt (fltttf 4 0 0°C) -CjRJSSrff Oiimth 
S. ffiiS^U^ya^fflTFTSrjfiJffltT^T'fXT- 

<. m&mm.%mmx-h&b^om&ttL. a 

[ 0 0 0 3 3 ffiia^y v-y nySTFT5rfiJflltl>?S^ 

furv-f«««r. Marat ltsis 

4^y3y«fl«*«iW-*«*. r5X7CVD*>i 

mZtit. ior^XvCVDTS^yaylMfcR^jaH 

dfvi^y (TEOS) Sri^JBSflS. 
[ 0 0 0 4 3 WW* b LX i/y >WZm LTyX? 

izi. &cvdx'=/>J3 ymm*imt2>®&. mtv 
7yx-?cvDmiziti\i, wR<»mmN$mif 
xbwmzb'zmxL. ttmtfxb&mom&tfxx'T 

yX-?££.$LL. HU7yXvtZ*tLXm6L*mtZb 

izx o . *j%&K<D$m±£. >■ y 3 y«MfcR*»ritt-* 
•m, tm^*tt, 7"?xvcvD«iirtt4«s*ix: 

^co^*. fi!*OT5XvcVDgaco«^c;iix«f. 
*f L-C*x*;Wf<o>f *>t6«A»U ^y ^ >®miz 

?x-*j*s-t. jmmmki-hb^ommtfftiEi 
tz. § ^Kr7Xv«pttmxrxsWi*wt=*AS*i4 

fcft. W4**XfcX5X-7^L<^ELT>'N-r-f ^ 

[00053 f:tft*tll ±EI8Ili*»ifcffifc 
ft. -Mb LX. imryX-rfj^mmLi^TyX^ 
98Sgawm&tvt»t:. miTyX-?-ff^X'lt. 7 

yx-?mmftcr>7yx-?£.m.m^mtLK, mourn 
Lxft&thffl&izmmwmL. tn-smmxtfrng. 

<7)mM®0)i5:<lzmZii&£olzffil&LX^l. 7 
yX-?m®X'£]£tititzyi'*Mi. «* J EB$^ 
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t4?/^j%^wb;«3*u s^icf^ycoa^^ 

[0006] ifcmxit. 1#SPF6-2 6 04 3 4^ 
'AW (Wtm2 6 0 1 1 2 7^) tloTr5X?CV 

mam ixmR<?mm£®izmA-t& * o izm^ti 

X'b<9. £»<0?L£#f£&i^#?l£ilLTX?X 

smxii tjxmxm. tpfflfmizMj&zixtitfxm 

3*VO>*. dcOTyX-TCVD^STIi, 
JS2IBi:LTJKl*3*u ryX^^&mtfmsi.tfW.fr 

cvDmwte. v'n^mmmffimttLtz&mTyx-? 

[0007] ifcfl!*, «RPF5 - 21 39 
S^?il^7-7XVCVDJIBA^^-S. :ocvd 

Awe* <y i^Tl— N £Kfi LtcMfoZmLX ^4 . 
[0 0 08] $6fct»-Ctt, WBBT8-1675 96 
^?8fc:IS^ii4r7XvS!H^H*J^Rtrs. do 

r^xvjaasiatii, &a*b< * x*xu- i> t -e<o 

^c07°7Xv®aM-<}:iX{f. *-y^aXlx—hfc^ 
LfcX^XvOr^M *W 2 fglTRe-f !> £ k £ J: 9 . 

mz*&cr>®i§)$?mzmMZith3: iiziz^z. 

[00 09] 

ji&TyXUmm^OWr&lZte. yyx-?&j8.mmk 
bWtit&V&AZtit: y iS*)l<mM2®£M LX * 

^mrnxw^^mm^kth x 3 t ttztzab. & 
& o . wsa.n&w&mxn y vaiwMm 
t>m<%z>b^ommmit:. mz. mmmmm 
x-<r> y vti)\*r>>mim\ -*tz#> . tcISM&t -f XT* w 



[0010] ttBfl¥6 - 2 6 0 4 3 (#1*352 
6 0 112 7^) (cmS?$*lfcX5XvCVDJS»Cj: 
*l«f. i«iiScB«ii:+Smora^X7Xvifii^St 

ft^SRlGjWBi f>-f. Sfffl«1IST<OjRW*6S*t=5r< , 

s*vcv*s. u> mmzmt+i t , 4>r« 

[0011] - 2 1 3 9 3*4&*CHK*3*l& 

[0012] ttffl¥8 - 1 6 7 5 9 6^«icBR^S#l 
SX^Xv^aa^S^^-. X7X-74^*^X5X 

4. t^t^r* { 4». X7X-7(cM^^J:ptcX7X-? 

IR^PSP^a LTX5Xv£j*SNttaW-S £ k «r 

^^7-1/- h5riiLTX5Xv^^a^A0S=tf^tt 

[0013] xmxDmit, ±.u<r>mMZfflk-f 
k izh *) , ffiSbK 'J x U 3 yST F T ^Wffl Lfc^M?S 

4. 

[00 14] 

CVD3faH4±EBW**W 6fc»a«)J: 3(sHftftS 

[0015] icoc VD^BJi:. JtS«38rt"Cr9Xv 
Sr^UTvStta ,I<7)vS1i« 

\$^mmt^mixtzTyx^£s$m&k Lxmfo 
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x$5mz 5 o osccnu ftot&isia i e vkij* i o o 

[0039] ±IBO«t o IZT 7X-?£j$,£ffl 1 5 k f&M 
2 6 ft£Hg& 1 4 tafftffl t feftfc 

m-tzkinikAsittw Hot. ^assort 

[0040] %(zj£RMa3EISIIl 6<9? U-->^co 
*WBBJBOCVDilBCJ:iilf. )£JS 

<«^I^A#3 0 £fi§SSI3 1 4 fc«HWfc««U 49* 
*X-f -yf-4 1 y--y^ffliMBittfcMH 2IC 

**fl^*CktJ:0JjWW12iai 6rtfcflitfN 

f 3 r^x*****-**^^. ^sfutr^x 

1 6T«Jfc^SrfT*>-f . T?X^£jft£Hl 5(CNF 3 
X5Xv*£j£U l«»14<Olt»?L2 5*ao'CJ* 

v--y?&ftozti>X'%z. -eons, «#^>f7 

*4 1 S«tfi#F4 3fcS*U MF 1 4 

[0 04 1] <X(cH3^#fi8LT3WIWfcffi*CVD» 
■W»205tWP»^»W-4. H3l=*ivvc, HIT 

P)Mtf.mffi13 3 *wt. **>tOT«tmi2 o * 

■at* 6idtcLfc.«ai2"o {={i±ta?L 20a t 

S*l*\ -ttttO«<^K!Bt#t*. «*S2 0i:iiMas 
1 4 i oTffffMtiiSt J: h T5X74^ 

kmnm^tx-hh. 34>fc, *2&itoR!ifcJ:*c 

[0042] M&BGKHrCtt. *m#Xfc LXi/y 
>cr>MZWfflLtztiK ztilz®MZ1vf. TEOS^co 



;i^>m* £ - k s Sfii'vf £ fc *«lBWi 

t&6*^Tco«OOTt#. ftBL MPL f£(r 

JWfBSic-c* « cr>\ttyykxh * . 

[004 3] 

W*. ^WRSKfcT- 5 XVC V D i •) y^coff 
i^*ftfc*a»<oitiI?L*S v >ttifi»?LjWBJ«$*i 

■mmfewrshz k tz£ixM£m&m&77x 
v&t^ti&m^aizvmi. ryx-?±fm® 
x'^ztLKmnimmmmmiimLXfm>m 

OlH^)«LvMfc»»Btl»jl:T#. -eo^*. ^-x^ 

[ 0 0 4 4 ] 2 tztmtfX %%1-lzmAX'Z . *^HM 

)\stimtm£lSllZi%~l t Z&teT% . i^tio-Cffig 
<7mW&®iX'<r)y ViuVb •> y >W(0ft1fe &mz I . 

[0045] i^naffit:^ u--y'/ffl«*»AI»* 

tt*b. n£®&ftizmm&xmmztitz7yX'?£j8. 
msbfcmwmgffizm&iUzbLxi*. 

[BBBOffJllsSrfKB] 

[H 1 ] immit. 1 nte»®^««2r^-r^»rfflii 
[H2 3 mMmzB&ztitz&mviivmxmmmx' 
[03 ] 2 mmmm&i^tmmmm 



1 1 tfyxmrn 

1 2 X£$» 

14 HMg? 

1 5 , 75X74^1 

1 6 mw££.m 

1 7 

20 Hffi 

2 4 rt^ra 

2 5 mMfL 

26 

2 7 
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iirnvmrnfUflmztit. nsaa»±* s^t. xy 

tzmffxiimkmmzmLxmfmsm&mz 
rnxzuz. 7yx-?£jmfflX'£&ztitzft®mu. 

[0016] ±iec vDiiatrfev^T. fmmzm&LZ 

xnmifxw&m.) ZDb-thtz. ul/d>i 

tttHLtowc t nit m latttem+x o 

[ooi7] Has^jss*ifc*aft^»fc-*-jje 

ntfxmmmmt ix. mwxm&.K.t*). 
zti?mttmzi&mth z t t # . &mz 

[0 0 18] JJEOCVDIMIfctJV^. fifiKtt. 

mmmzit, ^msssiz. mwx&m-iz&m- 

[0019] ±E<3C VDlSlTtt, M»XT^*f!lfflt 

x77Xvz^iisy>w<?mm#z&m^xmM.<7) 
mmizmitm-tmmzts^x. mmx-hzMg.® 

a^iatciES $ titcm^cmm^m^r y x-?izm $ ti 
K^mmmmtiz. tizmsmzt-ixmrnistix 

5xv4jj^BWifc*iw-6 >r t w+mzmmztiz . 

fflasoiiw^r 5xv±*siai: «i88i«3£isi««a 

TLfcfflLTo&tfo-O^**. JBi?l<0*& Stiff**) 
8»**«>>W»il:§*iS. 

[0020] m&<?)imx'iz. 7yx-?&mmx'wm; 

( wmtfxnmsL > t , t»wc& sy?^, 
^^lEawcj^^^iafcg^T. cvd^i 

Stf 'J >- 'J 3 >*T F T fcffl JB-f* «flr aru-f^) 
«*Cttffiffl'W- h*&#ffi£fc l/Cft^fi* y'J3y| 

lurra*. «R«iBi?LfcifittiLs^rr4iBa»*» 



gmtm&mstmzmmzti. ms.m£.imztvk 

m^b±ffi&ML*mmiXi'y>l$&. 7yX-? 

tf&fg&ti&Mmmifx. mmm^mmsssnz 
mcmxtz t mz . xyx^^mx^^nrz 

y iftJlsi Ha»fc#Jft$ tofc±EJta?l* a LT*K 
asagSHcfcAf 4 i o fc Lfc. $ A>fc±IE*>Jta?l*> 

m.mmzw.£ztiz>cr>m±x'Z. 

[0021] ±m<bc vDgBKfcivt . ugaui? y 

-^y^fflKfflSW* &aaKttea{c&83 
X'?V-->7m7yX-?t:tjEm-&Zb£mibi- 

h. -tfe^cvDgaicfcvvc. aaawwir^xv 
stS3g«»±iiia5<oia. fiXr/mmmmbmrnmcD 

fflX\ TyX-?tf£M1$ii&J:ol l zm&LZtiX^Z>. Z 

cr>mmz*->x. m£m<?>-%ibmmftvmm%&n 
mbixmrni-zzbizi*). mmmn&iim^ 

X. m.^titzXyX^m^hZbifiX'^hXyX 

iieocvD^a^fe^ 
xhr>. mmzmmix. mmmnmiLm^x® 

fflZttli7yXv&&m£fthZb#X$<Z. 
[00223 

impmtaimi arte, ^iraoffa^iaBEaB 

[0023] 01 tH2S:#BSL-C*^BB^-l)CVD 

na^n i <rmmm*mmz> .nc^t,^ 

mi. m%cr)TFTmtfyxmi.l l^llty'jay 
»ft«*y^h«MaRi:LTjSII!W-4. CVDHB<0» 
HI 2(4. jRMWntffdK. IMMMl 3(;«}:oT-e 

SmflHIl 3!iSa§S§l 2t=»JftS#lfc»«?K-h 1 

2b-ii=saisjh.r^4. 

[00243 ESSS 1 2<0rt«fc:ii. 

«ttswrr^fe*utiBa» 1 4 *^»tf>ixT tj o . ¥B 

ffei^#2 2<OT1iffcffSiWt<5>*lT«fB!««*»JS 

■rsj:atffia$*irv^. xs«hi 2<Qftmmm 
(47-7Xv4i^rai 5^»^l> TflkoajiaatKui 
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mm® 1 4 cttrtS33a2 4 jwbk$*itv^4. 
[0025] ±ie^9xa«i j«ui£rai6 

fcf£lt£ftfc*««ft88§l 7*>±fc:Ett&*l"t^4. 

#7xis 1 1 tineas 1 4 tnwtffftj, o r , 

-£<0fiM (±H) tfPggSISl 40TiBt=«l*rt-S J: 5 

fcii«sivo>4. mmmi inimixsgga 

[0026] ks&s 1 2<om*mtti . ss^si 
&$£m 1 5 *»dW4±»» i2at, imwrngm 

1 6S3g|jM-6T«Sl 2 b fc*fe«jft3*i4. 

1 2 a t TSS 1 2 b £«*-&;b£TSE3S88 1 2 £ft 

4k#, Pi«(ORno{ffiE(=iHffiK 1 4 tfmihtih . m 
mb 1 4«. *<r>nmmfi. mfcrz z't<vM2oz 
wt* k * fcLtss 1 2 a t nmzftt&zti&mvitm 
m 2 1 , 2 2 i i?<7)TmcDtmm 2 2 izt&m-h 
tLoKixmrnwih. ztuzx^x. hsspi4 

*>±WfcTOIIfc:* SBlS#ifcr5X74JKaBl 5kl£ 

1 6##jR3*i4 . mm 1 4 fc±»» 1 2 

xv^jaasiai 5(c*jv^tt5xti 9#£j£$<vo> 
asm* mm^mmm 1 4 t±m» 1 2 akijif** 

fi*CiMSixSfi«oWi (KiaaWfli) 2 0fc*^ 
jmZtlX^i. M2OfcJ4*»0>?L2OajW|*j*3 
ttO»4. H£»14fc«ff2 0tt, ±g»12a<0flg 

^iB(^oT»^*ifc2o<wa«ie«a»t2i. 2 
2fci-»T2»*#u Hss*is. s«ffi»^5tt2 it 

**A>Vfr2 3iWK{t£iVO*4. &A^M72 3{4 
SttMWfcfH^^a-avho-? ) * 

[0027] 1 24>rt9Bi. 1 4 K J: -> 

X7yX-?£j$£.m 1 5 ifiS»g£fg] 1 6 (cRmSti 
4 USSIS 1 4 (cJiJSrJeftfrSWt-tllRoJtaJL 2' 
5 tfrtfl&n 2 4 Sr«ilt4 ttJITWMK LtM? tlX 

a o . intofia?L2 5 £^lt^t7X-?£j££ 

IBIl 5 kJ&BS&SSISIl 6liofr#oT^S. SfcSK 
»14rtfc»*Sflfcrt«2IB24tt, *m#x§-#tfc 

J>4. *6(cHHl«140T«tcl4tm^*««WI 

sani 6Kfl^*w««m2 63W»fc«*i , cv» 

4 . ±£*> JGBL 2 5 2 fcJiffitBL 2 6 tt**l**l«a 
4Bf je<^feft*»t^ J: 3 tcfls&*iTV*4 . ifcJJE 
AflKEia 2 4 Ktt . *TO#* * 4 1&#MMM 



72 8#ffitt3*va*4. »A/<-f 72 8ttH#*»£« 

as^iaKsastirv^. *3tfrt^ia2 4<o+ 

fctt. Sfi^sWfi»JL2 6A><o*3-£ft&£ii4i3 
«RO?L2 7a^*t4J:dtC»ILS<lfc«J-tt2 

7**{j(3 , * j i i ^t^aTv^4. 02t^-rrt<. % 

HR2 7ti-aTBHt»l 4<7)|*ll35S^2 4<4±T^)2 
■O<0£|Sg&#24a. 2 4bfc#ltfc*VCV*4. «A/t 

>fr2 8-crtaBaB2 4tcwAS^4tm^tt, ±« 

C0SH24 afc*AS*U i*-«2 7<9?L2 7all,-j 
TT»«EIB2 4blcS9. $ A>(Cffi$t?l2 6 £Sh>T 
JftRffiaglSI 1 6 tttft$il4 i k fc£4 . tLhWfifjg 

x £%-c&&-r 4 -r k mmk%& . 

[00283 02X1411295 1 4 0-aS**&*LT^§ 
*U KifL 2 5k tefiifL 26k 2 7 *)Btf tftt* 
LT*$<l4. fi»?L2 5«i. — 0!lk LX. 7yXv± 

iMt>tl. 'bZ^X-ftt>tiX^&. 
[0029] ±.%& 1 2 acr>?z#mzii, «ffi2 0 (Cfg 
*Sfut«*#7J»2 9 k . 1 4 £Jftlt3*i&tt 
^SA#3 0 kjMR»tfeh.TV»*. «**A»2 9t=i: 
oT«S2 0fc»«fflJSffliW*3m«§*i4. «ffi2 
0(4«^«t««ikLT<i^-ri», «jWA»3 0O«.Si 
g|5{iW#i.X^ >y^-4 1 fctf LT? y--^Jfl*Htt 
«4 24fcttJfit|fi*B^4 3t:«»**l4. 7"7Xvt 
J: D^K^ffa kZlzteWWlxJ y+4 1 JiiSflSS? 
4 3t««5*i.TBHS«l 4J4«Mft*tifc«»S*i.4. 

4 1 * ? 'J -^y^fflS^»mM4 2 HSSP 

i4c#LT?y.--y^ffii§jaifct?j£&mu 

-iy^tffd. =Srfc««lffi^4 3{4^S§S1 2£0± 

«ni 2att,s6R3*i.. ±»».i 2 ai>tmmmz& 

mtlX^Z. «J»A»2 9, 3 0ti, V^fclftlS 
!ft)3 1 , 3 2T«*«h.Ti3 0 . fl!!O^Jia5^kc7)^*>' 
0<c>itTV^4. 

[0030] JJE»J:5{c«KSftjtCVDaatJ:4 

1MKS«H1 2<0(*jgptcJKA$fL. « 
fi»mi 7<^±(cEa§it4. K^SIl 2<^)rt« 

SSttfflilc«fifS<i4. *AAMr2 3$rJlLT 

i»xrx*«nffi«E»i 2<7)77x-?£mmi 5izmx 

yhn-5T«»S*l4. *(1 > . (2)tJflk»T, 
i^^'x^Sitt ( Q 02 ) kffi* ( p 0 » ) . teZVm. 

(T> ^^isK^aa ( u > mibbiii. 

[003 13 
[SI] 
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Qot=Pe»uA 
Po, m~ 



(1) 
(2) 



[0035] jjB^uttfev^r . mm i Artmtm 

M.ffil2 5<7)*;Z1$Wmmii. ryx-?^.^mi 5 
jassiai eizntfhi/jvtK ki?12 5£iioTJx 

WfticJ:«fMMIftBranirdHR't« J: a t,zm>t>i\ 
to*. Wi«. Hfi»i4tf5ia«* f T"rft 

I. fc $ *>jta?i 2 5 MS* •* fc ^5 y ten lt 
zm^timwmz d t l . *ojebl 2 5 

(ItaTLOttfltftJlS) SrLt-TSt^, 

# *isa ( xwtim ut-tD &m^x. ul/d> 

OJBJBCW-f **fK4. 4 L < 14. HMSB 1 4 CM 

s*ut««?L2 6 en lt i> mmizmmztiz. 
[0036] ±Miu l/d> i nmmmok 3 tw* 

BKSfcHLS^ytfxfflK (p 5i „ 4 ) fcttftSEi ( u 

siH 4) tttKtfxmtim (D si „ 4 . 02 ) sevens 

(3) tfj&fcf*. JGWLflHttWJISfcLi:-*-* 

fc. a < 3 > 0*5* (4 ) tarttTS*. a ( 4 ) <mm. 

ZHMLtZ&Sk. ^yy^mcm. (u siH4 ) ifi-D 

SiH4-02 /LTSfcSfl*. *->T. JJ2<0rt ( 1 ) b 

(2)frt>nt>tLmmw&zubi. isyynwtm 

»Sr-DsiH4-o 2 /LfcUfc*^tC, ^ix^c7)2o<7)S 
3t*>tt*fffcoiL I -u/ (-D S1M . 02 / 

D 1 =uL/D siH 4-o 2 <?)miimmm®mm&bi/ 
yymttMe&itcb*). c:ojtuL/D si „ 4 . 02 £1 

«#**o£ *:*»*■*-*. -f ul/d 

[0037] 



M 
R 
T 
A 

[ 0 0 3 2 3 *m^T**«itf^9>TWIIA 
AM 7*2 8 £ffl LTP§Sg& 1 4 <7)flgB£l3 2 4 IzmAZ 

m, y7>a, fttt(crta5a^2 4^±niai^2 4a 

taiASft, %-«2 7-CJ£-fcSftTTffl&5#24b 
C8ttU *tctttHL26*a->-CJ«JIBra2IBl 6(c 

j^yi^s 1 6 mif^iifzmmmm 1 7 

KfcMt&fcTti*. 
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(54) CVD DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the generation 
of particles and to prevent the incidence of ions on a < 
substrate in the case a silicon oxide film, or the like, is 
formed on a large area substrate using silane or the like 
by CVD. 

SOLUTION: In a vacuum vessel 12, plasma is generated 
to generate a radical, and a substrate is subjected to film 
forming treatment by this radical, silane or the like. The 
inside of the vacuum vessel is provided with a bulkhead 
part 14 separating the inside into two chambers of a 
plasma generating space 15 and a film formation treating 
space 16. On the bulkhead part, plural through holes 25 
and diffusion holes 26 have been formed. An internal 
space 24 is fed with silane, or the like, and silane, or the 
like, is introduced into the film formation treating space through the diffusion holes 26. The 
radical generated on the plasma generating space is introduced through the through holes 25. 
The through holes 25 satisfy the condition of ul_/D>1 in the case the gas flow rate in the 
through holes is defined as (u), the substantial length of the holes as L, and the diffusion 
coefficient of mutual gases as D. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the CVD system which was 
suitable for the membrane formation to a large-sized flat panel substrate especially about a CVD system. 

[0002] 

[Description of the Prior Art] As the production method of a large-sized liquid crystal display, the thing 
using elevated-temperature polysilicon contest type TFT (TFT) and the thing using low-temperature 
polysilicon contest type TFT are known conventionally. By the production method of using elevated- 
temperature polysilicon contest type TFT, in order to obtain a quality oxide film, the quartz substrate 
which bears the elevated temperature of 1000 degrees C or more was used. On the other hand, in 
production of low-temperature polysilicon contest type TFT, in order to use the usual glass substrate for 
TFT, it is necessary to form membranes in a low-temperature environment (for example, 400 degrees 
C). A special substrate does not need to be used for the method of manufacturing a liquid crystal display 
using low-temperature polysilicon contest type TFT, and it has the advantage that a setup of membrane 
formation conditions is easy, and is put in practical use in recent years, and the quantity of production is 
expanded. 

[0003] By production of the liquid crystal display using low-temperature polysilicon contest type TFT, 
when forming a silicon oxide suitable as a gate insulator layer at low temperature, plasma CVD is used. 
In case a silicon oxide is formed by this plasma CVD, a silane, a tetrapod ethoxy silane (TEOS), etc. are 
used as typical material gas. 

[0004] When forming a silicon oxide by CVD by plasma as material gas using a silane etc., it was made 
to form a silicon oxide on the front face of the substrate concerned by introducing material gas, oxygen, 
etc. into the front space of a substrate, generating plasma by material gas and the mixed gas of oxygen, 
and exposing a substrate to the plasma concerned according to conventional plasma CVD equipment. 
Thus, material gas consisted of conventional plasma CVD equipment so that it might supply directly 
into the plasma generated in plasma CVD equipment. For this reason, according to the composition of 
conventional plasma CVD equipment, the ion of a high energy carried out incidence to the membrane 
formation side of a substrate from the plasma which exists in the front space of a substrate, the damage 
was given to the silicon oxide, and the problem that a film property got worse existed. Since material gas 
gas was furthermore directly introduced into plasma, material gas and plasma reacted violently, particle 
occurred, and there was also a problem that the yield fell by this. 

[0005] Then, in the former, in order to solve the above-mentioned problem, the plasma treatment 
equipment using the remote plasma method was proposed as an example. It constitutes from a remote 
plasma method so that the short charged particle of a life which is distant from the plasma production 
field in plasma equipment may disappear, and a substrate may be arranged to the field to which a radical 
with a comparatively long life stands high and exists and material gas may be supplied near the 
arrangement field of a substrate. The radical generated in the plasma field is diffused in the direction of 
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the field where the substrate has been arranged, and is supplied to the front space of the front face of a 
substrate. According to the plasma treatment equipment of this remote plasma method, the intense 
reaction of material gas and plasma is suppressed, the yield of particle is reduced, and it has the 
advantage that the incidence to the substrate of ion is also restricted further. 

[0006] Moreover, plasma CVD equipment was proposed by JP,6-260434,A (patent No. 2601 127) in the 
former. This plasma CVD equipment has parallel plate electrode structure. Plasma electric discharge is 
generated only between a RF electrode and a bipolar electrode by arranging a bipolar electrode, and 
dividing the space between a RF electrode and a substrate electrode-holder electrode between a RF 
electrode and a substrate electrode-holder electrode, and supplying RF power only between a RF 
electrode and a bipolar electrode. It is constituted so that the excitation active species generated in 
plasma electric discharge and ion may be introduced into the front space of a substrate through the 
breakthrough formed in the bipolar electrode, the diffusion board which a RF electrode is an electrode of 
the conventional shower head form, and has many holes - each — the gas for plasma production is 
introduced into plasma production space through a hole Moreover, material gas is introduced into the 
front space of a substrate through the gas introduction space and the gas port which were formed in the 
gas introduction pipe and the bipolar electrode. The space between a RF electrode and a substrate 
electrode-holder electrode is divided with this plasma CVD equipment by the bipolar electrode, only the 
space between a RF electrode and a bipolar electrode is formed as plasma production space, and it has 
the composition from which the plasma production field was separated from the place on which the 
substrate was put. This plasma CVD equipment can be called modification of the equipment of a remote 
plasma method with parallel plate electrode structure. 

[0007] Moreover, the plasma CVD equipment indicated by JP,5-21393,A exists conventionally. A 
plasma generating room and a substrate processing room are made from this CVD system inside the 
vacuum housing which forms an parallel monotonous type CVD system, and the composition which has 
arranged the mesh plate in the boundary section is shown. 

[0008] Furthermore by the former, the plasma treatment equipment indicated by JP,8-167596,A exists. 
With this plasma treatment equipment, in a vacuum housing, it dissociates spatially and the plasma 
production room and the plasma treatment room are formed by the metal mesh plate and its supporter 
material. The charged particle in plasma is covered and it is made to make a neutral excited-atom kind 
etc. irradiate electrically to a processed material by making the diameter of two or more openings 
formed in the mesh plate below into the double precision of the debye length of the plasma generated at 
the plasma production room according to this plasma treatment equipment. 
[0009] 

[Problem(s) to be Solved by the Invention] In the case of the plasma treatment equipment of the above- 
mentioned remote plasma method, the plasma production field and the substrate arrangement field were 
left and formed through connection space, and there was a problem that membrane formation speed 
became low and a radical distribution near the front face of a substrate became bad since the radical 
generated in the place distant from the substrate was supplied to the front face of a substrate by the 
diffusion through connection space in it. Especially, since the radical distribution near the front face of a 
substrate was bad, the problem that it could not respond to the substrate of a large area used for a large- 
sized liquid crystal display was raised. 

[0010] According to the plasma CVD equipment indicated by JP,6-260434, A (patent No. 2601 127), 
since material gas is not supplied to the plasma production space between a RF electrode and a bipolar 
electrode, a chemical reaction does not occur around a RF electrode, but there is no deposition of the 
film in a RF electrode, and the advantage that generating of particle does not arise further is asserted. 
However, if it inquires strictly, about the size of the breakthrough formed in the bipolar electrode, there 
is no special consideration and material gas may carry out back-diffusion of gas to plasma production 
space. Therefore, material gas may enter into the bipolar-electrode bottom, and there is a possibility that 
a chemical reaction may occur around a RF electrode. 

[001 1] When based on the plasma CVD equipment indicated by JP,5-21393,A, the size of the 
breakthrough formed in the mesh plate is decided not to fulfill the conditions of this invention, material 
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gas may carry out back-diffusion of gas to plasma production space, and the same problem as the above- 
mentioned occurs. 

[0012] In the case of the plasma treatment equipment indicated by JP,8- 167596, A, it has the structure 
which bars movement of a charged particle in a plasma treatment room from a plasma production room. 
However, the structure which prevents the material gas introduced at the plasma treatment room so that 
plasma could not be touched carrying out back-diffusion of gas to a plasma production room through 
two or more openings of a mesh plate is not indicated. Therefore, material gas may enter to a plasma 
production room through a mesh plate, and there is a possibility that plasma and material gas may react. 
[0013] It is production of the large-sized liquid crystal display which the purpose of this invention has in 
solving the above-mentioned problem, and used low-temperature polysilicon contest type TFT etc. 
When forming a silicon oxide etc. to a large area substrate using material gas, such as a silane, based on 
CVD using plasma Contact in the plasma in the stage before forming membranes, and material gas is 
lost as much as possible on equipment structure. Generating of particle is fully suppressed, and the ion 
incidence on the front face of a substrate is prevented, a radical distribution near the membrane 
formation side of a substrate is further made good, and it is in offering the CVD system which can be 
used effective in the membrane formation to a large area substrate. 
[0014] 

[Means for Solving the Problem and its Function] The CVD system concerning this invention is 
constituted as follows in order to attain the above-mentioned purpose. 

[0015] This CVD system is equipment which generates plasma within a vacuum housing, is made to 
generate active species (radical), and performs membrane formation processing to a substrate by this 
active species and material gas. The conductive septum section which isolates the interior of a vacuum 
housing to a bilocular is prepared in a vacuum housing. The interior of one loculus is formed between 
these two rooms as plasma production space where the RF electrode has been arranged, and the interior 
of the loculus of another side is formed as membrane formation processing space where the substrate 
maintenance mechanism in which a substrate is carried has been arranged. Furthermore, two or more 
breakthroughs which make plasma production space and membrane formation processing space lead are 
formed in this septum section, membrane formation processing space and diffusion of plurality that the 
septum section is further isolated [ and ] with plasma production space — it has the building envelope 
which leads through the hole diffusion of plurality [ gas / material / which material gas was supplied to 
this building envelope from the exterior, and was supplied to the building envelope ] - it is introduced 
into the above-mentioned membrane formation processing space through a hole The active species 
generated in plasma production space is introduced into membrane formation processing space through 
two or more breakthroughs formed in the septum section, the above-mentioned breakthrough or 
diffusion - as following, the sizes (length, path, etc.) of a hole are designed so that specific conditions 
may be fulfilled 

[0016] two or more breakthroughs formed in the septum section in the above-mentioned CVD system - 
a hole - the c onditions of uL/D>l are fu lfilled when setting [ the gas flow rate inside ] L and a mutual 
gaseous diffusion coefficient (mutual gaseous diffusion coefficient of two sorts of gas of the both sides 
of a hole) to D for the length of u and a substantial hole moreover, two or more diffusion formed in the 
low wall of the septum section — it is desirable to be formed so that the conditions same also about a 
hole as the above may be fulfilled 

[0017] As the above-mentioned conditions which the breakthrough formed in the septum section fulfills, 
it lets these holes pass, and when material gas assumes [ the gas of plasma production space ] moving to 
an opposite side, respectively by diffusion as a mass transfer flow, it is set up so that the movement 
magnitude by diffusion may be restricted. 

[0018] In the above-mentioned CVD system, preferably, material gas is diffused uniformly, and even- if 
few, the diffusion structure of a bilayer is prepared in the building envelope at the septum section. 
[0019] By isolating the building envelope of the vacuum housing which is a processing room in the 
septum section, it separates into the space and the membrane-formation processing space which generate 
plasma, and the composition in which the processing front face of the substrate arranged in membrane- 
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formation processing space is not exposed to plasma is adopted in the above-mentioned CVD system in 
the composition which generates plasma using oxygen gas and deposits a film on the surface of a 
substrate using material gas, such as a silane. Moreover, since it is isolated by the septum section, it is 
fully restricted that the material gas introduced into membrane formation processing space moves to a 
plasma production space side. Since two or more breakthroughs are formed in the septum section, 
although the plasma production space and membrane formation processing space of both sides of the 
septum section are actually connected through the breakthrough, since the size of a breakthrough is 
formed so that the conditions like the above-mentioned may be fulfilled, it is prevented that the material 
gas introduced into membrane formation processing space carries out back-diffusion of gas to a plasma 
production space side. 

[0020] In membrane formation of a substrate, plasma is generated b v oxygen gas in p lasma production 
_sga£g, the radigaljactive species of oxygen gas) generated with plasma, the silane which is material gas 
are led to the membrane formation processing space where the substrate has been arranged, and a film is 
attached on the surface of a substrate by operation of CVD. It is the silicon oxide made from production 
of the liquid crystal display using low-temperature polysilicon contest type TFT as a gate insulator layer 
at low temperature as a membranous example. By preparing the septum section which has a hole, the 
building envelope of a vacuum housing is isolated in plasma production space and membrane formation 
processing space, two or more breakthroughs and diffusion - the building envelope formed in septum 
circles, and the above-mentioned diffusion, while avoiding the field where plasma is generated in a 
silane etc. using a hole and introducing into the membrane formation processing space of the front face 
of a substrate directly The radical generated in plasma production space was introduced into membrane 
formation processing space through the above-mentioned breakthrough formed in the septum section. 
By setting up the size of the further above-mentioned breakthrough so that the above-mentioned specific 
conditions may be fulfilled, it has prevented preventing that material gas, such as a silane, is spread in a 
plasma production space side as much as possible, and a silane etc. touching plasma with it. It can 
prevent by this that plasma is directly mixed with a silane etc., and the conventional fault is canceled. 
«= — p [0021] In the above-mentioned CVD system, it is characterized by connecting with the RF el ectric 
supply section which supplies the RF power for cleaning, an d f or the septum section su pplying R F 
po^^rtojhe^ timely, and generating the g^sma^cleanmg in membrane s fomati^n 

Jgopessing sp aceTlntfieabove-mentioned CVD system, a RF electrode is arranged in the center of a 
^imultoieously of the loculus which form plasma production space, and it is constituted so that plasma 
may be generated bgtweg^a RF el ectrode and the vacuum housing upper surface section.an d between a 
RE-dec^^^adJhe ^^^section. The plasma produrtionTooi^^ seal theplasma generated 

except for the breakthro^h^of the septum section by this composition by using a part of vacuum 
housing and the conductive septum section as an electrode can be made. In the above-mentioned CVD 
system, a RF electrode can be prepared in the top position of plasma production space, and it can also 
constitute so that plasma electric discharge may be generated between a RF electro,de^aad_the septum 
section. T his is the modification of electrode structure and can make the plasma production room sealed 

except for the breakthrough of the septum section using the septum section. — ' 

[0022] 

[Embodiments of the Invention] Below, the suitable operation gestalt of this invention is explained 
based on an accompanying drawing. 

[0023] The 1st operation gestalt of the CVD system which starts this invention with reference to 
drawing 1 and drawing 2 is explained. In drawing 1 , by this CVD system, a silane is preferably used as 
material gas and a silicon oxide is formed as a gate insulator layer on the upper surface of the usual glass 
substrate 1 1 for TFT. In case the container 12 of a CVD system performs membrane formation 
processing, it is a vacuum housing by which the interior is held by the exhaust air mechanism 13 at a 
desired vacua. The exhaust air mechanism 13 is connected to exhaust air port 12b-l formed in the 
vacuum housing 12. 

[0024] The septum section 14 made from the conductive member is formed in the interior of a vacuum 
housing 12 in the level state, and the flat-surface configuration is arranged so that the circular septum 
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section 14 may be suppressed on the inferior surface of tongue of the insulating member 22 with the 
annular periphery section and a sealing state may be formed. The interior of a vacuum housing 12 is 
isolated by the septum section 14 at two up-and-down loculus. Upper loculus form the plasma 
production space 15, and lower loculus form the membrane formation processing space 16. The septum 
section 14 has desired specific thickness, and, on the whole, has a plate-like gestalt, and has a flat- 
surface configuration farther similar to the horizontal section configuration of a vacuum housing 12. The 
building envelope 24 is formed in the septum section 14. 

[0025] The above-mentioned glass substrate 1 1 is arranged on the substrate maintenance mechanism 17 
prepared in the membrane formation processing space 16. The glass substrate 1 1 is arranged so that it 
may be substantially parallel to the septum section 14 and the membrane formation side (upper surface) 
may counter the inferior surface of tongue of the septum section 14. The potential of the substrate 
maintenance mechanism 17 is held at the grounding potential which is the same potential as a vacuum 
housing 12. Furthermore, the heater 18 is formed in the interior of the substrate maintenance mechanism 
17. The temperature of a glass substrate 1 1 is held at this heater 18 at predetermined temperature. 
[0026] The structure of a vacuum housing 12 is explained. A vacuum housing 12 consists of upper 
container 12a which forms the plasma production, space 15, and lower container 12b which forms the 
membrane formation processing space 16 from a viewpoinfwHich makes the assembly nature good. 
When making a vacuum housi ng 12 co mbining upper container 12a and lower container 12b, t he septum 
sect ion 14 is f ormed in the position between both. When the periphery section forms an electrode 20 so 
that it may mention later, as the isolation section 14 contacts the insulating member 22 of the bottom of 
the annular insulating member 21 and 22 interposed between upper container 12a, it is attached in it. Of 
this, the plasma production space 1 5 and the membrane formation processing space 1 6 which were 
isolated are formed in septum section 14 a top and the bottom. The plasma production space 15 is 
formed of the se ptum se ction 14 jind upper container 12a. The field where plasma 19js generated in the 
plasma production space iSTsTorihed from the above-mentioned septum section 14, upper container 
12a, and the electrode (RF electrode) 20 of the tabular arranged mostly at a mid gear, two or more holes 
[ electrode / 20 ] - 20a is formed The septum section 14 and an electrode 20jje^supportgd and fixed by 
two annular insulating member 21 and 22 prepared in accordance with the flank inside of upper 
cpntainer-lSa. The introductory pipe 23 which introduce s oxygen gas i s formed in the plasma production 
production space 15 from the outside at the armulaxlnsulating member 21. The introductory pipe 23 is 
connectgdjojhe^ of supply (not shown) through the mass-flow controller (not sHown) 

which performs control of flow. * * 

[0027] Although the interior of a vacuum housing 12 is isolated by the septum section 14 in the plasma 
production space 15 and the membrane formation processing space 16, it is dispersedly formed in the 
state where two or more breakthrou ghs 25 w hich fiilfill predetermined conditions penetrate a building 
envelope 24, and the plasma production space 15 and the membrane formation processing space 16 are 
connected with the septum section 14 through these breakthroughs 25. Moreover, the building envelope 
24 formed in the septum section 14 is the space for distributing material gas and supplying the 
membrane formation processing space 16 uniformly, two or more diffusion which fiirthermore supplies 
material gas to the membrane formation processing space 16 at the low wall of the septum section 14 - 
the hole 26 is formed the above-mentioned breakthrough 25 or diffusion - the hole 26 is made so that 
the predetermined conditions mentioned later, respectively may be fulfilled Moreover, the introductory 
pipe 28 for introducing material gas is connected to the above-mentioned building envelope 24. The 
introductory pipe 28 isar ranged so that it may connect from the side, moreover ~ the inside of dT " 
building envelope 24 — material gas - diffusion - homogeneity is supplied from a hole 26 - as ~ two 
or more holes ~ the uniform board 27 punched so that it might have 27a is formed almost horizontally 
As shown in drawing 2 , the building envelope 24 of the septum section 14 is divided into two up-and- 
down space portions 24a and 24b with the uniform board 27. the material gas introduced into a building 
envelope 24 in the introductory pipe 28 is introduced into upper space 24a - having — the hole of the 
uniform board 27 - 27a - passing lower space 24b - resulting - further - diffusion ~ it will be 
spread to the membrane formation processing space 16 through a hole 26 Based on the above structure, 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/13/03 



Page 6 of 9 



it becomes possible to supply material gas uniformly over the whole membrane formation processing 
space 16. 

[0028] a part of septum section 14 is expanded, and drawing 2 shows — having ~ a breakthrough 25 and 
diffusion — the important section of a hole 26 and the uniform board 27 is expanded, and is shown A 
breakthrough 25 has a path with the big plasma production space 15 side as an example, and the 
membrane formation processing space 16 side is made from the rat tail and the small path. 
[0029] The power introduction rod 29 connected to the electr ode 20 and the power introduction rod 30 
connected to jhe septum section R are formed in the ceiling section of* upper container 12a. Electric 
power is supplied to the RF power for electric discharge bytfiggl^tr ode 20 w ith the power introduction ^ 

An electrode 29 functions as a RF electrode . The hesl-oFthe power introduction ro d 30 is 
connected to RF generator 42 fo r cleani ng, or an eart h terminal 43 through a changeover switc h 41. f 
When forming membranesVy plasma, a changeover switch 41 is connected to an earth terminal 43, and 
the septum secti on 14 is held at groundin g potential . Moreover, a changeover switch 41 is connected to 
RF generator 42 for cleaning to timely timing so that it may mention later, and it cleans by supplying 
jelectric^ power in the RF power for cleaning to the septum sectio n J 4. In addition, an earth terminal 43 is 
connected also to upper container 12a of a vacuum housing 12, and upper container 12a is also held at 
grounding potential. The power introductionxods 29 and 30 ar e covered by each with insulators 3 1 and 
32, and the insulation with other metal parts is achieved. 

[0030] The membrane formation method by the CVD system constituted as mentioned above is 
explained. A glass substrate 1 1 is carried in to the interior of a vacuum housing 12 by the carrier roboL-, 
which is not illustrated, and is arranged on the substrate maintenance mechanism 17. The interior of a 
vacuum housing 12 is exhausted and decompressed by the exhaust air mechanism 13, and is held at a 
predetermined vacua. Next, oxygen gas is introduced into the plasma production space 15 of a vacuum 
housing 12 through the introductory pipe 23. At this time, the flow rate of oxygen gas ls^cbntrolled by 
the external mass-flow controller. The rate of flow (u) of oxygen is searched for using a formula (1) and 
(2) from the flow rate (Q02) of oxygen gas, a pressure (P02), and temperature (T). 
[0031] 
[Equation 1] 

Qo*=Po*uA (1) 

P02= jjj (2) 



M 
R 

T 
A 
u 



wm&?&t>Ltzf*mui 4 oust 

Re« 1 4 C«WSftfc«KL 2 5 <D«frffia 
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[0032] On the other hand, the silane which is material gas is introduced into the building envelope 24 of 
the septum section 14 through the introductory pipe 28. a silane is first introduced into top partial 24a of 
a building envelope 24, and is equalized with the uniform board 27 ~ having — bottom partial 24b - 
moving — a degree — diffusion — it is introduced, without contacting plasma directly to the membrane 
formation processing space 16 through a hole 26 Since energization is performed at the heater 1 8, the 
substrate maintenance mechanism 17 prepared in the membrane formation processing space 16 is held 
beforehand at predetermined temperature. 

[0033] In the above-mentioned state, RF power is supplied through the power introduction rod 29 to an 
electrode 20. By this RF power, electric discharge arises and the oxygen plasma 19 is generated around 
an electrode 20 in the plasma production space 15. By generating the oxygen plasma 19, the radical 
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(excitation active species) which is a neutral excitation kind is generated. 

[0034] When forming membranes on the front face of a substrate 1 1, the building envelope of a vacuum 
housing 12 In the composition isolated in the septum section 14 formed by the electrical conducting 
material in the plasma production space 15 and the membrane formation processing space 16 the silane 
which oxygen gas is introduced in the plasma production space 15 5 and RF power is supplied to an 
electrode 20, and the oxygen plasma 19 is generated, and is material gas in another side and the 
membrane formation processing space 16 — the building envelope 24 of the septum section 14, and 
diffusion ~ it is directly introduced through a hole 26 Although the neutral radical which has a longevity 
life among the oxygen plasma 19 generated in the plasma production space 15 is introduced into the 
membrane formation processing space 16 through two or more breakthroughs 25 of the septum section 
14, many of charged particles become extinct, a silane — the building envelope 24 of the septum section 
14, and diffusion — it is directly introduced into the membrane formation processing space 16 through a 
hole 26 Moreover, carrying out back-diffusion of gas of the silane directly introduced into the membrane 
■formation processing space 16 to a plasma production space side based on the gestalt which a 
breakthrough 25 has is suppressed. Thus, when introducing into the membrane formation processing 
space 16 the silane which is material gas, it is prevented that a silane does not touch the oxygen plasma 
19 directly and a silane and oxygen plasma react violently. In this way, a silicon oxide is formed by the 
front face of the substrate 1 1 which countered the inferior surface of tongue of the septum section 14, 
and has been arranged in the membrane formation processing space 16. 

[0035] In the above-mentioned structure, gestalten, such as a size of two or more breakthroughs 25 of 
the septum section 14, make the oxygen gas in the plasma production space 15 the mass transfer flow in 
a breakthrough, and when the silane in the membrane formation processing space 1 6 assumes 
performing spreading diffusion to the space of an opposite side through a breakthrough 25, it is decided 
that the movement magnitude by the diffusion is restricted to the request range. That is, when setting the 
mutual gaseous diffusion coefficient to D about the oxygen gas and the silane which flow the 
breakthrough 25 in case the temperature of the septum section 14 is T, for example and setting the 
length (the characteristic length of a breakthrough) of the diameter portion of the minimum of a 
breakthrough 25 to L, it is decided using a gas flow rate (it considers as the rate of flow u of gas) that the 
relation of uL/D>l is filled, the diffusion to which the conditions about the gestalt of the above 
breakthrough were preferably formed in the septum section 14 — it is similarly applied about a hole 26 
[0036] Above-mentioned uL/D> T he relation of 1 is drawn as follows. For example, the following ' 
formula (3) is materialized using silane gas density (rhoSiH4), the diffusion rate of flow (uSiH4), and a 
mutual gaseous diffusion coefficient (DSiH4-02) about the relation of the oxygen and the silane which 
move a breakthrough 25. If the characteristic length of a breakthrough is set to L, a formula (3) can 
resemble a formula (4). As a result of comparing the both sides of a formula (4), the diffusion rate of 
flow (uSiH4) of a silane is expressed with -DSiH4-02 / L. Therefore, when the above-mentioned 
formula (1) and the oxygen rate of flow acquired from (2) are set to u and the diffusion rate of flow of a 
silane is set to -DSiH4-02 / L The ratio of the absolute value of these two rates of flow, i.e., |-u/(- 
DSiH4-02 / L) |=uL/DSiH4-02, a value is the ratio of an oxygen mass transfer rate and a silane 
diffusion rate, this ratio - uL/DSiH4-02 Carrying out to one or more means that the flow rate by the 
convection current is large as compared with the flow rate of diffusion. Namely, uL/DSiH4-02 Making 
a value or more into one means that there is little diffusion influence of a silane. 
[0037] 

rhoSiH4uSiH4=-DSiH4-02 gradrhoSiH4 (3) 
rhoSiH4uSiH4**-DSiH4-02 rhoSiH4/L (4) 

[0038] Next, a concrete example is explained. If the pressure of 500sccm(s) and the membrane 
formation processing space 16 is set [ the diameter of the breakthrough 25 formed in 300 degrees C and 
the septum section 14 in the temperature of the septum section 14 / the length (L) of a portion with 
0.5mm and a diameter of 0.5mm / the total of 3mm and a breakthrough 25 ] to lOOPa for the quantity of 
gas flow of 500 pieces and oxygen gas, the value of the above-mentioned formula will be set to 1 1 . In 
such a case, since the influence of a flow is large enough as compared with diffusion of silane gas, it 
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decreases that the silane gas to the plasma production space 15 is spread. 

[0039] the breakthrough 25 in which the plasma production space 15 and the membrane formation 
processing space 16 have the above-mentioned property as mentioned above, and diffusion — since it is 
divided and isolated so that a hole 26 may serve as loculus closed in the formed septum section 14, 
respectively, the silane directly introduced into the membrane formation processing space 16 and 
oxygen plasma hardly contact Therefore, it is conventionally prevented like equipment that a silane and 

oxygen plasma react violently. 

[0040] Next, cleaning of the membrane formation processing space 16 is explained. According to the 
CVD system of this operation gestalt, since pla sma is not fully spread in the membrane form ation 
processing space 16, cleaning to the membrane formation processing space 16 produces the problem of 
being difficult. Then, it is NF3 i n the membrane formation processing space 16 like the above- 
mentioned by connecting the power introduction rod 30 to the septum section 14 electrically, connecting 
a changeover switch 41 to the RF power-source 42 si5e~for cleaning, and supplying RF power from the 
RF power source 42 for cleaning. Plasma was generated. The int erior of the membrane formation 
processingjgace ^|6iscleaned v^J^ger^atecl plasm^ploreover, when not making an issue of 
cleaning speed, electric discharge in the membrane formation processing spaceJ6 is not performed, but 
it is NF3 to the pla sma productipnspa ffi^^ Plasma can b e generated and it can also clean using the 
fluofineTadical dif fused to the membr ane formatio n processing space 16 through the breakthrough 25 of 
the septum section RTTnthat case,Tchangeover switol T^Tis ^mected to an earth fenninalT37ancriet 
the septum section 1 4be gigHa^ui^a^^^ ^Timing which performs this cleaning is performed to 
timely based on the criteria for every predetermined time decided beforehand and every predetermined 
substrate number of sheets. 

[0041] Next, the 2nd operation gestalt of the CVD system which starts this invention with. reference to 
drawing 3 is explained. In drawing 3 , the same sign is substantially given to the same element with the 
element explained by drawin g 1 , and it omits repeating detailed explanation here. The characteristic 
composition of this operation gestalt forms the disc-like insulating member 33 inside the ceiling section 
of upper container 12a, and arranged the electrode 20 to the down side, an electrode 20 ~ the above - a 
hole - 20a is not formed but has the gestalt of a single the board of a ** The plasma production space 15 
15 by parallel monotonous type electrode structure is formed by the electrode 20 and the septum section 
14. Other composition is substantially [ as the composition of the 1st operation gestalt ] the same. 
Furthermore, the operation by the CVD system by the 2nd operation gestalt and an effect are the same as 
the above-mentioned 1st operation gestalt. 

[0042] Although the above-mentioned operation form explained the example of a silane as material gas, 
it is not limited to this but, of course, other-materials gas, such as TEOS, can be used. Moreover, it is 
applicable not only to a silicon oxide but other membrane formation, such as a silicon nitride. When 
material gas touches plasma, the theoretic idea of this invention can be applied to all processings to 
which it poses a problem that particle occurs and that ion carries out incidence to a substrate, and can be 
applied to direction etching, such as membrane formation and surface treatment, etc. With the further 
above-mentioned operation form, although the septum section has dual structure, of course, it is made to 
multilayer structure if needed. 
[0043] 

[Effect of the Invention] When using material gas, such as a silane, for a large area substrate by plasma 
CVD by the above explanation according to this invention so that clearly, and forming a silicon oxide 
etc. The interior of a vacuum housing is isolated to plasma production space and membrane formation 
processing space by preparing the septum section in which the hole was formed, two or more 
breakthroughs which fulfill predetermined conditions, or diffusion - the active species generated in 
plasma production space is introduced into membrane formation processing space through the 
breakthrough of the septum section - having - material gas - the building envelope of the septum 
section, and diffusion, since it was made to introduce into membrane formation processing space 
directly, without touching plasma through a hole The intense chemical reaction between material gas 
and plasma can be prevented, consequently generating of particle can be suppressed and the ion 
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incidence to a substrate can be prevented. 

[0044] Moreover, by two or more breakthroughs which could introduce material gas uniformly and were 
formed in the septum section, the radical of oxygen gas can also be uniformly supplied to membrane 
formation processing space, the distribution of the radical near the front face of a substrate, a silane, etc. 
can be made good by this, and membrane formation to a large area substrate can be performed 
effectively. 

[0045] Moreover, the powgj^ffladupjiflnj ^ for cleanin g is. att ached to the s eptu m section, and since it 
enab led it to clean by su piriyjbgj30wgr, though the plasma production space and membrane fo rmation 
processing space which were isolated in the septum section are formed in a vacuum housing, the 
cleanliness of membrane formation processing space is appropriately maintainable. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section showing the composition of the 1st operation gestalt of 
this invention. 

[Drawing 2 ] It is the expanded sectional view of various kinds of holes formed in the septum section. 
[Drawing 3] It is drawing of longitudinal section showing the composition of the 2nd operation gestalt 
of this invention. 
[Description of Notations] 

1 1 Glass Substrate 

12 Vacuum Housing 

14 Septum Section 

15 Plasma Production Space 

16 Membrane Formation Processing Space 

1 7 Substrate Maintenance Mechanism 
20 Electrode 

24 Building Envelope 

25 Breakthrough 

26 Diffusion — Hole 

27 Uniform Board 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] It is plasma treatment equipment by the remote plasma method for separating 
plasma gas and reactant gas, and this invention is used especially for the plasma CVD and plasma 
etching of a large area, and is suitable equipment. 
[0002] 

[Description of the Prior Art] The remote plasma (Remote Plasma) method is learned as the plasma 
treatment method of reducing the damage by plasma. This remote plasma method is a method by which 
the damage of plasma is isolated by the substrate which in CVD should separate a plasma generating 
room and a film deposition room, should pull out plasma on the boundary of each of those loculus, and 
should decompose the gas for membrane formation, and a film should deposit. 

[0003] Moreover, as structure of separating a plasma generating room and a substrate processing room, 
efficient consumer response (electron cyclotron resonance) plasma treatment equipment which is 
indicated by JP, 1 - 1 68027,A, for example is known. 
[0004] 

[Problem(s) to be Solved by the Invention] In the CVD system by the conventional remote plasma 
method, generally, a plasma generating room is made small and, moreover, plasma decomposes the gas 
for membrane formation to a wafer only at one place. For this reason, it was made difficult to form a 
uniform film to the wafer of the large area like 8 inches or 12 inches. 

[0005] Although it considers as the structure of preparing the position of a gas feed system near [ both ] 
the substrate near the drawer board of plasma and equalization of the plasma treatment is attained with 
the technology of the above-mentioned official report, the plasma generated at the plasma generating 
room will be pulled out at a substrate processing room, and since direct action of the plasma is carried 
out to a substrate, the damage by the plasma poses a problem. 

[0006] Then, this invention aims at offer of plasma treatment equipment which performs uniform 
plasma treatment to the substrate of a large area as the reduction effect of the damage by remote plasma 
was maintained. 
[0007] 

[Means for Solving the Problem] In order to solve an above-mentioned technical technical problem, the 
plasma treatment equipment of this invention is characterized by having the mesh plate for plasma 
separation with which two or more holes were prepared, and preparing a gas supply mouth near the hole 
of this mesh plate between a plasma generating room and a substrate processing room. 
[0008] this gas supply mouth ~ a mesh plate - each ~ a hole may be alike, respectively, it may prepare 
so that it may correspond, and you may prepare so that opening may be carried out toward a center from 
the circumference near the substrate processing room side side of a mesh plate for example, the former - 
- each — what resembles a hole, respectively and corresponds to it — the middle of a hole - this - the 
thing made to draw from the wall of a hole ~ each - the hole of what cut and lacked the edge by the side 
of the substrate processing room side of a hole, and the field by the side of the substrate processing room . 
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of a mesh plate — what has a gas supply mouth is mentioned to the field between comrades each — the 
number of a hole and gas supply mouths — 1 to 1 [ for example, ] - many - although it shall correspond 
to pair 1 , it is not limited to this, but it may correspond with the group of a certain hole, or may have 
regularity or a strange good number of gas supply mouths for every hole Moreover, especially the 
configuration of a gas supply mouth may not be limited, but the positions of a gas supply mouth may 
also be movement and the thing which can be adjusted. 

[0009] Made to parallel monotonous type structure, in order that especially the plasma treatment 
equipment of this invention may process the processed substrate of a large area, a mesh plate serves as 
one side of the electrode of the couple which counters in this case. As an example of the plasma 
treatment in the equipment of this invention, plasma CVD, the surface treatment by plasma etching or 
plasma, etc. are mentioned. 
[0010] 

[Function] With the plasma treatment equipment of this invention, since the mesh plate for plasma 
separation is used, plasma is not pulled out toward the processed substrate of a substrate processing 
room, and the damage of plasma is lost to a processed substrate. Moreover, by using a mesh plate, with 
two or more holes, the field where plasma and the gas for processing react will distribute in a plate side, 
and the uniform film formation and uniform etching of it are attained also to the substrate of a large area. 
By arranging a gas supply mouth near the hole, the reaction of the gas for processing will be made near 
the hole, respectively, and efficient plasma treatment is made. 
[0011] 

[Example] The suitable example of this invention is explained referring to a drawing. 
[0012] The outline structure this example of plasma CVD equipment is plasma CVD equipment, and 
shows the structure of the outline to drawing 1 . This plasma CVD equipment is an parallel monotonous 
type CVD system. Equipment is the mesh plate 1 with which it has the plasma generating room 22 and 
the substrate processing room 21 fundamentally, and being allotted on the boundary of both [ these ] the 
loculus 22 and 21 for plasma separation has two or more holes 4. 

[0013] the outer wall of metal [ outline / of equipment ] - a member 8 isolates the lower part of the pars 
basilaris ossis occipitalis of the equipment concerned, and a flank with the open air, and the glass 
vitreous humour 10 which is an insulator isolates the upper part side of an equipment side attachment 
wall with the open air The metal up electrode 1 1 is attached in the upper part of the equipment 
concerned. The plasma generating room 22 and the substrate processing room 21 are established in the 
interior of these outside wall material 8, a vitreous humour 10, and the up electrode 1 1 . The 
circumferential side and the vitreous humour 10 of the outside wall material 8 are a cylinder-like, and 
the up electrode 1 1 is the approximate circle board-like here. 

[0014] ^he plasma generating room 22 is formed between the up electrode*M and the*mesh plate4, and 
plasma generates it here. It connects with the core of the up electrode 1 1 through the flange pedestal 15 
made from the ceramic for the insulation with the introductory electric pipe 16 of the gas for plasma 
generating, and this introductory pipe 16 follows the branch pipe 13 which branched inside the up 
electrode 1 1 . The inferior surface of tongue of the up electrode 1 1 is faced the point at which the branch 
pipe 13 branched, and let it be the derivation mouth 14 of the gas for plasma generating, respectively. 
The derivation mouths 14 of these gas are scattered at a predetermined interval on the inferior surface of 
tongue of the up electrode 1 1 so that the gas of abbreviation homogeneity may be distributed in the 
plasma generating room 22. The RF power supply 12 is electrically connected to the metal up electrode 
1 1, and RF signal is supplied at the time of plasma generating. Besides, the section electrode 1 1 counters 
with the mesh plate 1 mentioned later at the plasma generating room 22, and let the equipment 
concerned be an parallel monotonous type. 

[0015] Next, the substrate processing room 21 is the outside wall material 8 interior, and is downward 
space from the mesh plate 1 . the outer wall of the pars basilaris ossis occipitalis of this substrate 
processing room 21 ~ from a member 8, it is formed so that a susceptor 5 may project, and the heater 6 
for heating of the substrate 20 by which plasma treatment should be carried out is built in this susceptor 
5 This heater 6 is controlled by the power supply 7 of the equipment exterior. The gas exhaust pipe 9 
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connected to the drainage pump which is not illustrated is connected to the pars basilaris ossis occipitalis 
of the substrate processing room 21 , and gas is discharged from this gas exhaust pipe 9. Moreover, the 
outside wall material 8 and a susceptor 5 are grounded. 

[0016] The structure mesh plate 1 of a mesh plate is a metal plate for separating the above-mentioned 
substrate processing room 21 and the above-mentioned plasma generating room 22, the flat-surface 
configuration is made into a configuration as typically shown in drawing 2 , and circumference lc of the 
mesh plate 1 is made circular. Two or more holes 4 are formed in this disc-like mesh plate 1, and these 
holes 4 are arranged in the shape of a matrix at intervals of about 5mm. each — let size of a hole 4 be the 
diameter of about 3 mm, respectively - having this example ~ each ~ although the size of a hole is the 
same size, it is good also as size of a hole which is different on the inside and the outside The mesh plate 
rear-face board 1 8 is formed in the field by the side of the susceptor of this mesh plate 1 . This mesh 
plate rear-face board 18 is a metal plate which prepared the hole of a diameter R in the center, and let the 
crevice between the edge which constitutes this hole, and the mesh plate 1 be the gas supply mouth 2. 
That is, the gas supply mouth 2 has a cylindrical side configuration. The gas supply mouth 2 is a mouth 
for introducing reactant gas in the substrate processing room 21, from the structure of such a mesh plate 
1 and the mesh plate rear-face board 18, the gas supply mouth 2 will be arranged near the hole 4, and 
reactant gas will be certainly sent toward the hole 4 of the mesh plate 1 . the gas supply mouth 2 — the 
portion of circumference lc of the mesh plate 1 - perpendicular — an outer wall - two or more metallic 
pipes 3 which extend toward the pars basilaris ossis occipitalis of a member 8, and support the mesh 
plate 1 are followed This metallic pipe 3 has an about l/8mm diameter, and reactant gas is supplied to 
these metallic pipes 3 in the equipment exterior. These metallic pipes 3 are grounded and also let the 
mesh plate 1 be grounding potential simultaneously. Electrodes counter at the plasma generating room 
22, and the plasma CVD equipment of this example turns into parallel monotonous type equipment. 
[0017] The example of a membrane formation experiment using the equipment of this example, next the 
example of deposition of the silicon oxide (Si02 film) using the plasma CVD equipment of an above- 
mentioned this example are explained based on the example of an experiment. 
[0018] After exhausting gas from the gas exhaust pipe 9 first and adjusting the pressure inside 
equipment to about 600 mTorrs, from the derivation mouth 14 of the up electrode 1 1, N2 O gas was 
passed by flow rate lOOsccm, and the silane (SiH4) gas diluted with the argon 10% was passed 20 seems 
from the metallic pipe 3. Next, the signal of RF power 10W was supplied to the up electrode 1 1 from the 
RF power supply 12 on the frequency of 13.56MHz. Stable electric discharge of N2 O plasma was 
observed in the plasma generating room 22 of the upper part of the mesh plate 1 by the signal supply 
from this RF power supply 12, and electric discharge did not occur by it at the substrate processing room 
21 of the lower part of the mesh plate 1 . N2 O plasma - the mesh plate 1 » each - it reacted with the 
silane gas from the gas supply mouth 2 in the portion of a hole 4, and the silicon oxide accumulated on 
the front face of the substrate 20 laid on the susceptor 5 of the lower part of the mesh plate 1 as the result 

[0019] When it investigated about the silicon oxide deposited on this substrate 20 here and the substrate 
temperature by heating of a heater 6 was about 250 degrees C, the rate of sedimentation was 170A/min, 
and the refractive index of a silicon oxide was 1 .47. 

[0020] Next, in order to carry out comparison contrast with this experiment, it experimented also about 
the example which removed the mesh plate 1 . When N2 O gas was similarly supplied from the up 
electrode 1 1 and silane gas was introduced into the reaction chamber, it was 150A of the rate of 
sedimentation, and min, and the refractive index of a silicon oxide was 1.46. 
[0021] If two experiments are compared, the rate of sedimentation and the refractive index are 
equivalent, therefore it is shown by by using the mesh plate 1 that the efficiency of gas decomposition is 
not falling at all. And in the example which used the mesh plate 1 for plasma separation, since the 
damage by plasma was reduced, it was shown by production of the following TFT (TFT) device that the 
outstanding device of a property can be manufactured. For example, in the example which used the 
plasma CVD equipment of this example for film formation of the gate oxide film of TFT which used the 
polysilicon contest layer for the channel layer, when the gate oxide film of 1000 A thickness was formed 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/13/03 



Page 4 of 4 



on the poly silicon contest layer, it was shown in the experiment that drain current became large also 30 
times compared with the former. This can be concluded to be because for the interface of a silicon film 
and a silicon oxide to show the good electrical property, and to be because for the damage of plasma to 
be eased. 

[0022] What is necessary is just to adopt as the example pan of structure of other mesh plates the mesh 
plate shown in drawing 3 or drawing 4 in a cross section for the plasma C VD of a large area. In addition, 
the flat-surface configuration of drawin g 3 and the mesh plate of 4 is constituted as shown in drawing 2 . 

[0023] the cross section in two or more holes 34 with which drawing 3 penetrates the front reverse side 
of the mesh plate 31 — it is » each — a hole 34 is a cylinder-like bore, respectively It is arranged in the 
shape of a matrix like [ the hole 34 of this mesh plate 34 ] the mesh plate of drawing 2 . As for this mesh 
plate 31, between surface 31a and rear-face 31b is made into the centrum 35 of conductance high in 
comparison, and reactant gas passes the centrum 35. each - opening 32 is formed and let this opening 
32 be a gas supply mouth at the rear- face 31b side of a hole 34 the reactant gas which this opening 32 is 
a configuration which goes around the side attachment wall of a hole 34, and was drawn from the 
opening 32 concerned - the surface 31a side of the mesh plate 31 ~ generating - each - it reacts with 
the plasma gas which passes a hole 34 here - the reaction with plasma gas — especially — each — the 
membrane formation matter will be formed, distributing on the whole plate as a result, since it happens 
every hole 34 Therefore, uniform membrane formation is realized by the large area. 
[0024] drawing 4 is the example of the mesh plate 41 of further others, and penetrated surface 41a and 
rear-face 41b - each - it has opening 42 in the halfway of a hole 44 this mesh plate 41 - also setting - 
the mesh plate 31 of drawing 3 - the same - conductance with a high centrum 45 - having ~ reactant 
gas - each - it is uniformly sent to a hole 44 Therefore, a reaction is uniformly advanced over the 
whole plate and uniform membrane formation is made. 

[0025] In addition, although the above-mentioned example explained plasma CVD equipment, the 
plasma treatment equipment of this invention may be other equipments, such as a plasma etching 
system. Moreover, neither various kinds of light nor the irradiation means of laser may be provided, and 
neither a configuration, nor size or a position of a hole or a gas supply mouth (opening) is limited, and 
can be designed if needed in the range which does not deviate from the summary of this invention. 
[0026] 

[Effect of the Invention] With the plasma treatment equipment of this invention, without reducing the 
reaction efficiency, since the mesh plate for plasma separation is arranged, separation of plasma will be 
possible and the damage of the plasma to a processed substrate will be reduced remarkably, this, 
simultaneously a mesh plate - each — with a hole, the place where plasma and reactant gas react will 
cover the whole plate, and it will distribute superficially, consequently a large area is covered, and 
uniform membrane formation and uniform etching are attained Especially this invention is used for 
manufacture of ******** devices, such as TFT, and the improvement in a property of an epoch-making 
device is expected. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline cross section showing the structure of the plasma CVD equipment of one 
example of the plasma treatment equipment of this invention 

[Drawing 2] The typical plan of the mesh plate of the above-mentioned plasma CVD equipment 
[Drawing 3] The typical cross section of other examples of a mesh plate of the above-mentioned plasma 
CVD equipment 

[Drawing 4] The typical cross section of the example of a mesh plate of further others of the above- 
mentioned plasma CVD equipment 
[Description of Notations] 
1,31,41 - Mesh plate 

2 » Gas supply mouth 

3 ~ Metallic pipe 
4 5 34 ? 44 - Hole 
5 - Susceptor 

1 1 - Up electrode 
20 -Substrate 

21 - Substrate processing room 

22 — Plasma generating room 
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